This paper will summarize a review of current literature on the Technology, Pedagogy and Content Knowledge (TPACK) framework, discuss innovative technology integration in teacher preparation and mathematics methods courses for teacher candidates studying elementary education. Themes that emerged in the review of current TPaCKliterature included the importance of understanding the TPACK framework, developing self efficacy, the vital role that modeling plays, how collaboration impacts and finally, just how powerful reflection can be in the application of TPACK. This paper will examine and explain these different themes and summarize the current literature as well as highlight trends on technology integration and TPACK.
INTRODUCTION
Technology has been gradually infused into the everyday lives of students and educators across the country. In response to this, technology integration has become a goal and vital part of teacher education programs across the country. Despite the fact that today's teacher candidates are technologically fluent with everyday technologies; such as, cell phones, laptops and the Internet, many teachers in training still struggle with how to successfully implement technology into instruction. Technology in the classroom by itself can not successfully help students learn, it depends on how that technology is used, and professors today are eager to help pre-service teachers develop those skills.
To fully understand how to successfully integrate technology into teacher preparation programs, researchers often rely on the Technological Pedagogical and Content Knowledge (TPACK) framework. The TPACK framework is used at all instructional levels to help teachers align their pedagogy with technology and content in the learning environment. For pre-service teachers to fully develop TPACK, each of the constructs need to be addressed and thoughtfully integrated into instruction. For example, educators will need to intentionally address technological knowledge (TK), content knowledge (CK), and pedagogical knowledge (PK) throughout their lessons. Also, teachers need to be able to seamlessly use technology and pedagogy together in a way which strengthens both constructs. Lastly, the technological content knowledge (TCK), pedagogical content knowledge (PCK), and technological pedagogical knowledge (TPK) constructs should be thoughtfully addressed. Once educators have proactively planned for these constructs in their teaching, they can then unite them into TPACK.
In order to better understand successful technology integration in teacher preparation courses, we reviewed all of the current research on TPACK in Elementary Math Classrooms. The following themes emerged and will be further explained in the rest of the article: understanding TPACK, developing TPACK, and incorporating TPACK in math methods courses. This article will review each of these themes.
UNDERSTANDING TPACK
In order to start developing TPACK into future classrooms, it is critical to fully understand what TPACK is so the authors' have dedicated this section of the paper to building a basic understanding of the framework. Technology knowledge (TK) is human knowledge which involves tools, materials, and systems. Pedagogical knowledge (PK) is the process and practices or methods of teaching. Content knowledge (CK) is a special combination of content and pedagogy that is uniquely constructed by teachers; for example, when students are learning elementary math concepts by demonstrating skills such as addition, subtraction, multiplication, division, measurement or shape recognition. TPACK originated from Schumer's (1999) framework that examined the overlap of content and pedagogy. As technology evolved, the framework further developed to include pedagogy, technology, and content (Koehler, Mishra, Cain, 2013) . TPACK occurs at the center where all three of these separate areas of knowledge overlap. (Koehler & Mishra, 2009) TPACK is being able to know the content specific material and how to use infuse technology into the content using the best teaching practices. Teachers not only need to know how to work the technology that they have but how to infuse it into the curriculum and teach using research-based instructional strategies. Successfully incorporating technology into mathematics requires the teachers to know how that specific piece of technology can fit in with the curriculum that is being taught. Not only do the teachers need to have a handle on that specific content of the curriculum, but also need to be able to teach their students how to use the technology properly. Strategically chosen technologies paired with mathematical concepts can assist students in engaging and understanding often difficult or abstract mathematical content.
LITERATURE REVIEW THEME ONE: DEVELOPING TPACK
Once TPACK is fully understood, developing these different areas of knowledge is the subsequent action. Through a review of current literature on TPACK in teacher preparation, one of the common themes that surfaced was the development of TPACK. For example, researchers have said when pre-service teachers are exposed to TPACK, they showed greater gains in technology integration ( ). In specific recent study, researchers examined two groups of pre-service teachers, one group was exposed to TPACK while the other was not (Caro & Harvey, 2016) . The outcome showed that the students exposed showed greater strengths in technology integration than their peers who have not heard of this framework. This illustrates the importance of TPACK early on in the curriculum through multiple vehicles such as a math methods class and a technology-intensive class. For example, in another recent research article, researchers found that pre-service teacher's involvement in technology-enhanced lessons or courses were the main way they developed their TPACK (Yigit, 2014) .
Preservice teacher preparation courses that focus on TPACK are a great start to understanding and developing this framework, however current research on TPACK found that teacher candidates also need to have more teaching opportunities to sharpen their skills in planning technology integration (Mudzimiri, 2012) . Providing additional opportunities would give preservice teachers the chance to practice and further develop their understanding of TPACK and build confidence. Pre-service teachers have a hard time applying what they had learned in the courses in the way they want to (Wetzel, Buss, Foulger, Lindsey, 2014; Mudzimiri, 2012). Presenting and teaching a concept in front of a classroom of children is a lot more taxing than sitting in a college classroom and listening to a lecture; therefore, it is highly important that preservice teachers are not only taking classes about TPACK, but they are also incorporating this knowledge in their instructional experiences. These teaching opportunities will give students more time to practice applying skills in the classroom setting which could lead to better planning, smoother deliver and a positive impact on their future students.
In one study (Yurdakul, 2018) researchers were able to collect data from 1,493 pre-service teachers. These researchers used two instruments to assist them in collecting the data they needed and found that digital nativity, or the recent generations born using digit technology, is a significant predictor of TPACK competency. This research showed the importance of integrating TPACK into teacher preparation courses, particularly for those pre-service teachers preparing to teach in today's ever-changing educational environments.
Another common theme presented in the TPACK current research was the connection of TPACK to development of teacher candidate self-efficacy, or one's belief in one's ability to succeed in specific situations. Self-efficacy and TPACK have a direct relationship on one another, meaning when one increases it causes the other one to improve as well. For example, when self-efficacy is increased in a pre-service teacher, TPACK increases; and when a student further develops TPACK, their belief in themselves to succeed with teaching amplifies (Keser, Yilmaz, F., & Yilmaz, R. 2015; Joo, Park, & Lim, 2018). When TPACK and self-efficacy are cultivated, this makes pre-service teachers perceive technology with ease and usefulness (Joo, Park, & Lim, 2018). Self-efficacy skills can be developed by having preservice teachers take more educational technology courses, methods courses, lesson planning, and attain more field experience (Lee, Y., & Lee, J. 2014). This increase in coursework helps students feel more confident and supported, allowing them to take risks and try new innovative technologies in their future classrooms. An article concludes that senior students showed a significant growth from the freshman students among their TPACK competencies and self-efficacy perception levels toward technology integration from their field knowledge education and courses (Keser, Yilmaz, F., & Yilmaz, R. 2015).
LITERATURE THEME TWO: INCORPORATING TPACK IN MATH METHODS COURSES
In an effort to further refine the literature review, the authors' applied the specific search criteria necessary for finding current research on TPACK specially in the math methods courses that teacher candidates take in teacher preparation program. To help incorporate TPACK into a Math Methods courses, TPACK standards need to be outlined and technology should be integrated into math specific lessons and activities. Several research studies supported the idea that Information and Communication Technology (ICT) integration in teacher preparation math methods courses can help pre-service teachers prepare students for our digital era (Yigit, 2014 After recognizing what the expectations for TPACK in mathematics are, pre-service teachers can start envisioning how this would look in their own classroom. To help pre-service teachers have accepting attitudes for technology in the classroom, recent research suggests that math methods courses should tie in the Concrete, Representational, and Abstract (C-R-A) learning design. The C-R-A learning design significantly enhances pre-services teachers' knowledge and use of TPACK (Bate, Day, &Macnish, 2013) . This research proved that learning with manipulatives (concrete), working mathematically with data (representational), and the use of computer simulations to build alternative scenarios (abstract), can promote pre-service teachers connection with mathematics that could not have been acquired within a traditional classroom setting (Bate, Day, &Macnish, 2013) .
Another theme that emerged through the review of current literature on TPACK was the important of teacher educators as role models for pre-service teachers (Tondeur, van Braak, Sang, Voogt, Fisser, &Ottenbreit-Leftwich, 2012). Having role models can help pre-service teachers further develop their passion, interest and knowledge towards successful integration of TPACK techniques into their own future classroom (Lunenberg, M. Lunenberg K., Anja F. & Anja S., 2007). Positive role models are also linked to self-efficacy; therefore, the more role models we have for new educators, the more self-efficacy they will develop which also increases the amount of TPACK being developed (Keser, Yilmaz, F., & Yilmaz, R. 2015). Thirdly, modeling can also enhance pre-service teacher's understanding of TPACK by helping them to expand their pedagogical repertoire, to reflect on their own teaching, and to rethink the connection between the theory and the practice of teacher education (Lunenberg, M. Lunenberg K., Anja F. & Anja S., 2007). Future educators, while modeling and observing other classrooms are able to then adapt and modify instructional ideas to fit their own classroom, while incorporating the third stage of Niess's developmental process.
Collaborating with peers is another concept that was prevalent in the current research on TPACK in teacher preparation. Research found that a collaborative relationship can help support preservice teachers develop TPACK by engaging students in communication, collaboration and inquiry-oriented technologies (Niess, 2018) . This type of knowledge-building community describes a dynamic interaction of key tools and instructional processes for scaffolding the content towards an enhanced TPACK understanding (Niess, 2018) . Collaborating with other preservice teachers allows them to also experience the exploring stage of Niess's developmental process. Future teachers are able to share and brainstorm original ideas all while being supported in this collaborative group setting.
LITERATURE REVIEW THEME THREE: IMPORTANCE OF REFLECTION
The last theme that arose from the review of current research on TPACK was the importance of reflection. Reflection is a vital skill in a collegiate course and allows students to develop a deeper sense of understanding, in this case, about the role of technology in the classroom. Research by Mouza and Karchmer-Klein (2013) concludes that case development, projects, that allow preservice teachers to reflect on their work have the potential to connect the dots that create TPACK. The goal of the study was to bring together all the knowledge gained in separate courses into one cohesive context, in turn, developing TPACK knowledge in pre-service teachers (Mouza &Karchmer-Klein 2013) . Reflection also allows pre-service teachers to develop the last stage in Niess' developmental process: advancing. People who reflect on the process itself are able to do that task more effectively the next time because they identify what can be improved and how to make those changes. Reflection allows pre-service teachers to work on their metacognition, think about what they are learning and helps to develop even more successful strategies for future integration.
CONCLUSION
In order for today's classrooms to adapt to the changing times, teacher preparation programs have a responsibility to be dedicated to providing application of current research trends. This review of literature closely examined the themes that are surfacing in successful technology integration through the use of the TPACK framework. In 2006, Mishra and Koehler presented research to support that technological, pedagogical, and content knowledge can lead to a deeper and more meaningful learning in the classroom (Koehler & Mishra, 2009) . Through this review of current TPACK literature, the authors have found that research in this area is growing to help better understand how to better achieve the rich overlap of the TPACK constructs. Themes that emerged in the review of current literature include the importance of understanding the TPACK framework, developing self efficacy, the vital role that modeling plays, how collaboration impacts and finally, just how powerful reflection can be in the application of TPACK.
Technology in the classroom gives students more freedom to be creative and use different platforms to take control of their own education. This technology can not come at the cost of pedagogy or content. In order to continue our future classrooms to grow, successful technology integration is vital. Using the TPACK framework in teacher preparation programs can help teacher candidates become more innovative in and outside of the classroom and begin to envision themselves as future role models for other educators and students. 
